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Abstract 


‘The chemical compostion and sara prpertis af niche chnchia were mesial. Crate palyphenol extrac frm 
Aimar was aed achicha rmuletions a 0. 1.00%, 200%, 3.00% and 500% and tril t 155.02 °C 
‘or 1021 minutes Theprovinate manera antinldant properties a he laf the evicted cinchia vere ase The 
protein (12.15 w 19.1) ft (1.17 to 18599) rade (045 to 0.5440) and ash canted (1.25 28%) neessed as 
the levl of erchment erence while carblydrat (6210195379) and mkstureconen (57019 472) reduced with 
‘nereasng vel enrichment There was inrease in mineral (Ca, Mg KF, 2) and allantoid properties fhe samples 
‘Searkhnen! val nee Spe sel ea rene asthe erchmen eles. 

‘he study conchded thatthe addon of palyphenol erat signify improved the nutrients antiant and the she 


ssa ekinchi 
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Introduction 


‘ood that can provide quick sures a matrient by madera 
‘er cresing eonsumpln of sack als as made hes 
Srejr porn olka nario et countries aroud 
{he wer Normally thyareprodicedandsollonalescale 
‘emmy [I] Sacks aremay made rm wheat our 
‘mined wither gredints and prcese hy big 
{ying Sade ode ys mr leat parte human dit 
Sh nutrients by many conaumere [2]. Chincin i deep 
‘St ele marks comm in West Ate partcairly Nera 
Eis usvaly male fen ented doth (heat foe Sg, 
ate baking pendor oierngrediens Hie eg nik, 


nt ae Pre of Chin awit ype 


“rings tke nutmeg may ako be ded) When ried its 
twually olden browa ner detcow, ard and rch 
be sestcts vie mahest desirable batheldand young 
Wenn be sere st parts el cour, eaten tweet 
smensarservedassmal chops ihr et partes 2 
{ie igrticnts and production procesn There have been 
(erius stempts to enrkonack ner to dno hee 
‘Sen lay ain 


‘etre, my of which ae a rest manna ea aes 
(bier iam crys, and poten plata 
foods produce sever) phytochemicals [Sues have 


‘econtaned ina nse vegetal [9 The aslunens a the 
Indigenous lah vgetbies sn beon caller pred 
these vege erating the varius ache component 
‘Sil pase to be a jal iste. Snacks are equ 
‘ching chinchin wth dried vets [710 The ress 
Su incoparating plyphonal ato cinchin ou fare 
‘appeal cae fol ene the std. 


snalObpettehe eral anon ay 
Seca pain cara Sc, pty 
GvenknceIn ado ndienous lel teeter can 
eater wild Therefor the objective a thi stay 


Materials And Methods 


Source of Materials 
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sarin king pow 9 tne podered mk and 
Cac fr hte vow aerate Nigeria 
‘esting and seach fame Al he cherie ed wer of 
‘emia cpa (S- Lous MO) USA, 
Preparation of Dried Crude Polyphenol Isolate 
{rom Amaranthus vrs Leaves 


el Poly tenaliseate was axtated om Amaranth 
(aL [ll] oh anoraterations The beth ogee ere 
‘ased vegetables were chopped: Maree Excel wet rail 
(itsrceAppances PVT Daman) was ued te led about 
Sg vegetable lees in 10nd ditled water eat the 
contain (v9) of 12 salient vt) 5 mins 
ash Englnd at 3500 br 10 mine The supernatant 
tsi was concentrated sig rotary evaporator (3.09 
Mpa 45°) to obtain crue polyiena ext. The crude 
fvphevelcrtct as died te tain the died pobphenel 
(ira The di plyphonal erat was poured Ino 3 
‘Sr te container snd Hep in the rlrgerstar st Ce 


‘Chinchin Production Process 


a a tare Howl the est Nour was sieve sugar 
smanaine es baling poder land diel oben 
fear at 000%, 100% 20% 400%. and 5.00% 
scpectidy wee throughly seed 


ay aT ] 

= O% ™% Ed ve % | 

reenter n ri 2 3 s | 

‘Wheat four) 700 29 2a 7 3 1 
Sarl Fa 2 Fa Fa FT 
Taingpowder T 7 T T T 
arta a5 a a 7 a 
ET az aa a aa aa 
Teen Tas a a Ta Ta 
Tapert ka 7 7 7 7 7 
Io) a z z 2 a 


"Tle 1 Cacia Formulation [0 


peo Atte hata 


“The fur was ube wk margarine onthe sua 
Upp ei egth nt sal squares manual sing aes 
fd Veruer caliper One and al (5) res of vegeta od 
‘ss poured ina dnp Inver (Maye yer MCD, Cia) 
Sei heated tthe equed tones. The sanpce 
Sere fied at 15802°C for 10.21 minutes a determined by 
eliminary studies cried aut The chica ws reid: 
‘Shee al dead af and left wo eel bore pecan 2 
‘Teechinchin samples were pounded ina mortar a powder 


‘ten, phage ad bledoceordingly torfuher suas. 
‘The Sedge fermen othe cin sanpes procion 


Proximate Analysis of Enriched Chinchin 
Samples 


Proitecongecions ofthe fedily prepare enriched 
‘rays for crude prin, sth conten, ere Gt cide 
Sib eatboyratecontent ted onthe mtd of sass 
the Asocistin af Ofc Aaaiiel Chemist [12] 


Determination of Minerals Content of Enriched 
‘hiachin 


‘The anaes ir ssetal mineral ements a the 
snaps wore lneiigaed acing steak abontien 
‘Pecirphaametsic method [13] hla gramme (05 
ifthe samp se eid inte 3 digeton fk sd 10 
fs digested for 10min sar jah ask Thedigested 
Ite ws kere sing No 1 Whatima iter paper The 
sie tered a the Autoanalyer fr total phosparas 
Gives a OP un The bhever dget wes cel 
(Blermine the other elements (eum magnesium ne 
Su ron) using the Atom Absrion Spectator 
frabi ben lank panerrenieenansay birarded 
‘wing tame photanery. 


Accelerated Shelf Life Test (ASLT) 


ty Phimolsrio! & Suppatal [14] and Gita eta (15 
‘hechnchin sates Were were packaged ina lew densty 
ihe temperature of 25° 35% and °C Samples were 
‘Shaya lr porilevalue at tervalol2 weeks 


‘amples using Aronian model apprch as deseiba by 
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Pgmbisipl & Suppskal [1] war cared out with the 


‘The rght eactin ander iia by the peace 
Jomationntheranplesea determined hy platngperale 
‘elie agaasstrage tine in era fst and secondander The 
‘lal pratt daring storages decribed by the 
der that gave th highest 2 values Graph were plied 
‘etwen quay paramate (pero aie) and time Fest 
Grderkneti equation as itedaral herp ta 
(scrbe the beaver of degraation of qty parameters 
Gitig storage an te tearinn rate (9 for ll samples st 
Bleen stargetemperstars vere determined 


Following the Arena approach th ae af a kas 
owl apie 1/? though the nat regression ution 
Ine in oE/R) (1/7 wth koe aercpt a/R 
Encode energy (l/l) 

Gas constant (0151/4) 

equality degraation cane 

HeCanstan (nt depend onthe temperature) 
ExAchatinn ener 

‘Teabuate temperatre (C0273) in tein 


scotia ene (Ea) 
the Keates lortheditvent samples wereabtaned 


‘Theshlfde was then determined inte nt ate 
smodelarderone Therma falls 


In/30) fk (21) 


Antioxidant 
‘hiachin 


Determination of Enriched 


‘The cinchin spies wor mild ug 2 Neh speed 
Marler Exel dry mil Maree Apples PVE Daman) 
Sinus an ened wing S15-mcran sieve Thebencte 
comyounde inthe milled samples were then extrac by 
‘Sntnsusstring 0 mgaltheranplcin 10d amethanol 
‘e135 by centeugation 3500 xg 
15 nin a rom temperature [15 The mation att 
‘Senda methods described iy Fama a [1 


een Anes 


‘Saipan ncn tae dhs 


‘Statistical Analysis 


seporta were thesverajealthess determinations Aas 
ieriace (ANOVA) wa perfrmedon echo the varias 
Shh lat signet dence (50) tent taint 
‘Bel pelos were perbrnel using SPS/le soft to 
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Results and Discussion 


Proximate Composition of Chinchin Enriched 
‘with Polyphenol Extracted from Amaranthus 
viridis 


chinchin Spies describ abe? Thee poten 
‘Sintents wereanahse lar althe ples 


Tape | Pa onomIae a | RA oie] Aa Nae o_] 
A [assaze | eziesoor [Tarrs00s"| aasaoor | izss00 | s7os01r—] 
a rassear | —searzoar—[reaisei| osez00r | iomane | —sais007 | 
e[ismroar | —seorsore —[vaaezons" | osazo0r—[arizaoe | —sovs007—] 
D[ wansese | seavroae"[isamuse [aszoor [asssoom | aans0nz | 
ce woatsear | —sn7oears —[ 1esosar~|ostzo0r—[2aszoo | a7a00%—] 
[2036001 | 7imss00 | oaseno1 | onszeor[saos0m | 249001 | 


‘Themeanvahesalongthesamerow withfrent superscripts ae suc diferent (po0.0) using Duncan muiplerange 


‘A-100% yest Chinen 

1-Chochineniched wit 16 vegetable pope 
(Ck enriched with 29 etal palypenol 
D-Chinchin enriched ith 39.veetblepalyphnal 
-Chnchin riehed with ees pales 
PPobphenal bale 


‘he prota cmt raged baton 1235 and 19.81% 
‘he bolt has 20365 of ptt The percentage erase 
in protein th ensictment srr 1642 960 0% or 1 
‘cha saps ere sean p>0.05) higher has 
‘he conto 100% whent chinchin which dcaen tat he 
“chien alsa papel sabes ined 


fo thetrand port by Alndee etl [10] and Fasogbon, 
tal [7] Thy reported sundae perentage Ines a 
Protein natnt of 823-0033 [13-59 enchant lee) 
Sd 16-15% (055-150% earkhment level) expect 
otal that Aedes et [0] and Tasagbon et a [7] 
‘hs sud sel ates om did vegetables The Mgher 


eremtgeincrens i protcincantent ecard thi ty 
Sows lsdstes could bea tetera forensic 


ejetales (LL6-Z0%) reported. by Singh a Avast 
Sd thos reported by Singh and Rai far iscuts and 
‘hk prepared tm did spinach lates (60-16. 625). 
sguicantly crease the protein content of the roduc 
foe compare ta he ante [19 High protein cate 
Wa ala reported for cokes enrich wit 10% Bambara 
Feporta by Kun tstnt & Gsm [19] Foon et [7] 
ated that the igh prte i cntentincsiche mach would 


15379 ty 21. The west showed 3 sigan (p05) 


ein Anes 


ical chinchin samples probly du tothe signe 
‘sunt of protsin (2026 %4) inthe scat poder. The 
100% when aed sample athe highest carbeyerte 
tal of 2 0% and wa ound to beslgnisnty (p-005) 
{Seren ram theenrichod simples while the sample E (59 
fencer) a the aves earbaldat cantent of 53.79 
‘ter enriched samples (02 and 1% enriched level) 
kere nthe earbheat cotta inorder of 6 
{S52.092 and 16% tar 2,3, snd Sy enrichment eves 


Abindle al [10 repel a rend af percentage 
erase af 426 to 1002 im cathy date coment of 
‘ciched dine wthieereants met dredvegetie 
‘Sal which sna the tend bevel hi ud. 


ue it comet cinch spl ige Snin 
sni7 te MhSoie The cade ft cmon a te tarthed 
hinch amplest ie enrchnent lee was notsigatianty 
{gett ie onthe erence 100% eat ncn. 
HEctec wit the tcese tench ease 2 
‘sunt difeencerwerscbeveline icra 
{he sples Tas nets that he enchinent of cinch 
‘silt ppp one etd ag ence the 
‘Sep wih on cniment uate high inten 
G@'ToSan we the 00% west hich had the lowest 
‘conten (10579) Percentage eres incrade th 
ricino s022 230 Qforl oat wd entoent 
‘inde eta 10] seponed an incre of 18.51 t 803996 
{15 5 heloferehment) ncn erica 
SESE Ga Ene cinch tha wt 
kia leaves of Sanam mecrcorpon (ahaha. Telaria 
‘cies (ns) and Amarth irs (ete alae) 
‘geabics Tit porentage ft heave higher than 
‘et that veetable waste was ase his stud. Sues 
fy aghede eal [20 Shara cal 21) ork a [2 
howe ht eset aborptin pss bat 
les obtain im tha ty inde tat proves to 
‘Pipa as may ge lowcrpereinge ncaa 
fnthinstar re win the ragetor pte tied tk 
Sera af scry bana sarge yc 
Srdng to congo # Mores) shoal contin ne 
ipenerthon 25%. content fa (4) Sn pri a 
‘Sta content ary prot whee the 
‘Retitc afte snpleby desing he chancery 
‘hl oem ola energy ate he ond prod 
‘She high tat coment produc a have gh energy wae 
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‘The ele re content aes ranged between O46 
ase Sample A wih 100% whet had the let ae of 
(0463 whde sample with 33 emsehmea lel sample E) 
ud the ighest ae of 058% There were ight eres 
‘rade Sore content values of samples with enrichment 
Ivete and 29 bt ao signa dierence (pe) was 
served though there wae siguieant diference (p-005) 
{etwcon samples at and Si erent vals Thsinlte 
os ce tre content af 006%. The centage creme 
‘ive be wah enrichment 10 fo 1868 % fr Ifo 
[ie lvslolemrichment Thevalusforflrecontent lined 
‘in ths su (0.40 0.54%) are leer hen crpare a 
the wales (L80217%) reported by Akin [10] 
{Et tat pebphend Heat whieh has undengote exten 
rcs ach sein at centage i hs 
‘Geervedin this 


‘he ath value content ranged from 125 19 205% 
‘he eared apes a 1,2.) a 5 had acts 
aI 211, 235 and 2459 respectively which ete 
‘niu significa higher (g>005) than that of the 
100% wheat unc (12594) The ash content wales at 
‘Bip Heres ram A 0% 10 120% for 059 vl 
Jus iy the eave high percentage ach content athe 
penal lathe estou 34935- 


ASimiar ted of terease vas reported by Ade, 
tal [1 for cunchinensChed with del vegeates tos 
Tg and Indian Spinach Fsogbon eta [17] repartee 
Ceuta and coche encche vith dred vegeta fro 
Stir macrocaren hag) Teri ccd! (ra) 
fe Ameranthas vie oe sla) Adept [25] 
‘he ah coment sail ge 3 ough perception of the 
‘niealentests df thesampes 


<s7oviththe 100% taedchinchihavingthehighetvaie 
(570%) whee 3 enrsched sample recorded he ovest 
‘teat a the level of cxrchment incense. Fog ot 
SUIT] st Ante ta [0] reporaa mote emtent 
(100 9 65 and 417 to 540% fr cinchinemiched with 
(biel egeabes respected; These are sina othe 
Sine dain inthestay 


f exrcnent rene coed be oe tothe beara of 
‘rotary the dough Br reigdation ae more water may 


ein Anes 


‘Sion ncn tae dh 


te regu or reyration a vegetable quay creased 
[U7] The moisture content a's od i itive of he dry 
ater that ood Sn et [2a] need that prods 
{Esha the onan with Aker mature comet 
He ow nstare ensures higher shel tabi af dried 
Feat int sai mac ne 
‘elced aad tage ie iy be prolonged stored tle 
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Mineral Composition of Chinchin Enriched with 
Polyphenol Extracted from Amaranthus viridis 
L 


‘The meus af the miner (Calclim, Zine, om 
Foeaslun, and Magnesium) cents of enchal hie 
lated in y/ 100 ae poset Table From his 
‘Scared spies herecd sgaticvty atthe lee of 
Incision epee plyphenl incest 


Sample[ Magnesia aidan ae Te ey 


{IES Nc pontine Cc phe ced Chichi 
‘The mean vale slong the same me with dierent superscrgs se siglfcaly dle (p> 005) sing Duncan mle 


angers 
‘00% when Chichin 

T-Chinchin enriched ith 19 vsgetalepalyphenol 
(Conc earched with 29 vegetable pono 
Decincin enriched with 3vapeabe ple 
chin enriched wath 5% eetableplypool 
abiphena bobte 


i magnesium canon or llsampls (po08)-The content 
‘Ses rage beeen 104.2 3nd 17095 mg 10 
2 which depiced a increase of about OS0¥5897 Yb 
ft egetsble polpheml increases This intense could 
te lngeb atted tothe inherent Inge ames of 
‘gnc (340m9/ 10g) the Nee phenol 


‘hisrouissmartathe wendre portal by Fasbanc 
a [7hwhoreportlthatthemngessumnntent oink 
faichal with diel vegetables (Slonim roacarpon 
(eat) Teri oridental aga) and Amaranthus 
(tte abate) t055-15% corporation gove magnesia 
‘intent values rangiag fran 11825 to 13L11 mg 100g 
‘endl eta [0] observed aa inoeaveal 3920 113396 
innemnciit contest ef chick sples wih ation of 


Indian spinach The rcammenteddady allowance (RDA) br 
magnesia 320m 


Tee pete cent icin siege 
‘hla shovs at ree ef bat 09 to 18200 te 
‘Reply ie ncn The reference 100% wheat 
‘thet ssnge wih behest carinet iva) a 
Us higher potion contented S2L25%¢ The walshows 
Sema nen Gos) inom i the pot 
‘econo Abide ta 10 the ales af pots 
‘Rantala 259 mg/g witha pensge cree 
(£72.57 1962004 athe noun a gee carpeted 
‘ihtndsnd gee ror ytd Pecags ae 


een Anes 


i higher with eat (5009 t 85.79%) than in vegetable 
der (1257 1985299%} Howeverthevahesalpatssm 
inten re hgher a chinchin sampls enc ith dried 
Sgetabe powder (26.30 fo 42289 g/100 g) than in 
the samples enriched with plyphena nat (17286 and 
{2135 mq/l00p}Potmsiom an eset nutrient ae 
‘os ak important mle in he synthesis af ain ails and 


roncantntranged frm 69419 104484 which depicted 
11.67 19 409% perentage nrenein ro content 100% 
wheat and chien rear signal (p05) we 
‘ov caatet (6900) when comgned wi the erthed 
‘Simple wth? 75,029, 76 and 108% 142%, hand 
[i erchment ves respecte This shows 3 sent 
‘Meare ints content of earthed sangleses th degree 
onrchnent increwed Alidele tl [10] parted 3454 
{© 4959 m/100 for thea of cinch eich with 
(biel vegetable ging 1694 fo 4.06% wi increase in 
the study sako in greementittheebserentin a ata 
{EPrskash [27] tht the on content of matt ered 
{fom 239 jl00 gin the contr spl o 03 mg 100 
Bvthen 12% eens were corporate ato the produc 
{Tuehuman body neds ron or he lormaton of the yes 
Carry pete hacen se oi rem helps 
Inthe det of prone women, mursng hers, ants 
‘nvalsing patents and eller to revert anaemia and 
(ther rtd diene [28 


“necanten vari wh sgniicantditkrences(p2005) 
sng the mpl The nc content tues for al sepes 
‘aged bewvemn 237 and 350% Sample E (5 tndate 
archnert) hal ghost Yale of 450% hile simple 2 
{100 9 est ha he Lawes vale of 237%. This rut 
Shovel tha theresa percentage reve mie comtent | 
the samples by 06 06.0 asthe amount of polyphenl 
Incorporated it chichinsincesed Th esha 
{© the tend report Adele etl [10 cinchin 
ich with dred vegetties powder, who reparted 3 
Increase ans conten rom 497-5197 9h wit eree 
‘crea of G1.7% fom Aindele, tl [10] greter tha 
{te5e crane tana i ths study lesbo be ete 
lot Aides sample were compte drial vegeuie 
(antedte te the mineral cantet af the cinch stele. 
‘bona, wou eng te prc, get and 
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emmponens of many emsynes [29 


‘ange tec 0995 aud 1115 mg 100 Tasso 
Ineease of L06 w 20.10% fr 1 3% paypal ete 
lactacin Calon lucy tn ths sem tre spect 
(pos) higher tn each samples than i ample wit 
10% whet (995%) owing tothe igh cxmpostion of 
alum (394/100) the Gla. The cincin sample 
‘ithe highs (5%) earch evel lathe het 
‘Smpostion (11105 mg/100 9) of cldum The cle 
Canon fal pls reported i thio sty are wer a 
the pert clcum content (591.62t0 168427 mg/100 9g) 
Imported by All ct a [10 but siniarta the cle 
faent (735-1266 mg/kg) reported by Fasogan ta 
{tml he cinchin enriched wth dad vgetaics (Sonam 
Imacrocarpn (igs), Teor scien! (aie) ad 
imran iris tet babe) ot 055-1586. 


Generally the addition of vejtable incmasal the 
nine eel of chnchin samples. nasty athe ual ot 
‘Simp malsevhst hich enichedith eat weet 
(Ginna eal [30 ropared mo signicandierenes the 
‘sted im wav paste Butte ere gent 
{iierences fm the phosphorus, magnesum and sodium 
‘ge af 25193091 mg/100g whe those af magnesium 
See in the range of 360-1260 mq/1O0q egos are 
(lube sources a atin especialy rural areas where 
{Hey comrtute substantial ta prt ners, ens 
Ares and other trent wich are scaly short sey 
‘da diets (31, Patssum which hax been repartee 
‘seal 36 the most protonated Niger 
‘seul pructs [32] was fund tbe the most abun 
neal cheatin all he fotified samples flied by 
‘Sogncttm cach, and seta desrndingenter 


Antioxidant Properties of chinchin enriched 
‘with polyphenol extract from Amaranthus 
wiridis 


‘he ntnidantsetivkies af enrich chink samples 
‘chal wth phen welste was ered to aN 
‘tween £23 and 1129 mg CE/g for samples A and 
{100% west Soe chinchn and 5% enriched chicka 
‘specely) There wat sialic p> 05) ineease the 
‘The percentage increas te about 22500 11587% for 1 to 
‘Bolevelotensicment 


een Aes 


‘Sion ncn tate a ed ho 


Food Science & Nutrition Technology 


no aa a 7 ra 
see [rarer | — to) —| tary — [ar ot 
a ee 
mace | ik TE a | 


‘Table Aidt compestion af chin eviied wth plypenel fa Anarodhas ids, 
‘Themes ales ly the same ow with diferent upersrit resguicny erent (p> 005) asing Danese male 


owen Cink 

S-chinchin cached with vegetable ppl 

(Chincin enriched th 2 eget plypenl 

1 hindincrthed wih vote papel 

E-chnchi enriched wth 59 veal pope 

Fre Peretti ate perigee 


guises arm) 


DPPI-Dipheny-pesy dry Radia Semenging nkton (8) 


‘THT avid content (alam Cstechin Eaaent/ gra 


‘TPCT Penal stent (migra Galea Equity gas) 


MCA- Metal Chelsting Act (8) 


Sina t thie report ul, ot ak [13] parted an 
increase (104 1940.56) veld cant! formated 
Harta the our mixture hi sho tat wget lees 


‘The percntage DPPH (iphem+t-peryyer) 
ralislscatengng bition cesisal aquausextacs ol 
100M whestchnchinandchnckinensichal with plead 
isolnerarepreeatndan Tale Thc waht angel between 
BLL and 7LA0% A sige (p05) creme i DPT 


ralical scavenging sciaty than the 100% wheat bated 
‘Simple (2.51%) whe the highest DPPH rad sevenging 
‘ctr was observed inthe sample with 5% payaso 
(710%) Apts etal [34] seoroparteds amar ead be 
‘och erihed with died Maringa eave 


‘The ferricrocing atisitant per (RAP) cate 


feutalnt per gre a AAE/s) 20 presented in Table 
‘Changed between 27.620 5710 ag ANE Tis en 
‘Shows there war sgn (p05) rene nthe MAP 
‘allesnplesrthcleelaftnerpratoncreaed 


AD the chinchin sample shows substantial temic 
rafucing cutest ates but most ingore), the 
‘arp withthe heat enrichment level 9) Hal the 
[igus rc reducing anton act (57 10mg AA) 
wile the relerence D0 whent CRC athe les 
ev ducing an ay 7 62 9 A/T 
by Ala etal [6 ferbiatspplesetad wih ing. 
Pchapors, ct al [27] rparted that FRAP waer of the 
fsa af lorie rice Hake (11.94 tes04/ sample) 
Were sigufcamly higher than that af unbrtiied product 
(eso mbFes0s/a sample) Th rk ares Wath report 
tat vegetable contin a wide vary at Home foe 
utitnecompounds known piachercal and dike 
SibsidantssuchasVaamin Cand Coratenes, obphenals 
iso, 


‘The reducing propertos of amnedants ae generally 
Snibidant atiity ty breaking the oe rail chain 
‘rough electron Wander rect [0] othe sy he 


ein Anes 


bly of cinchin etracts to acta reducing ment in 
‘tenet degen ty tenteraing the foia/ieriyanile 
‘amples tothe trrous sae Ferd) was enhanced by the 
‘iciest with plyplonal Gobte at dient vee Tas 
(eluctvecapaty (wmslormation of Fe" to") alaghen 
Sample could serve as signin indict for poten 
Thntdant sca 6) 


‘The content af pha of aqueous extracts chinchin 
samples etched with polyphenol Sate Ts presented 
fn Table 4 The evel of phenaliecampounds expressed in 
ilies of Galle aid qutsent per pram fog GAL/a) 
St the sstple fag fom 602 to 25-30 mp CAE) 
{fling 2 sgalicnt (p05) increase ie ttl phenale 
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